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Description 

The present invention relates to a form overlay 
type document printing apparatus, in which 
blank paper, on which no form has been pre- e 
viously printed, is used and a form is printed on 
the paper together with characters by using a dot 
printer. 

Such apparatus is known from US-A-4 081 604 
and comprises a form overlay type document tc 
printing apparatus for receiving form data, repet- 
ition character data, and variable character data 
from a host computer and for producing a 
printed output corresponding thereto, the 
apparatus comprising: ts 

a format memory; 

a character data buffer; 

input data means for supplying form data, 
repetition character data, and variable character 
data received from the host computer and for 20 
supplying form data to said format memory, and 
variable character data to said character data 
buffer; 

a form pattern generator for generating form 
printing signals corresponding to said format 25 
data stored in said format memory; 

a printing pattern generator for generating 
character printing signals corresponding to said 
variable character data; and 

an output buffer for combining said form print- 30 
mg signals with said character printing signals to 
produce corresponding print driver signals for 
each document in said succession of documents. 

Another form overlay type document printing 
apparatus is described in each of Japanese 35 
Patent Applications Nos. 110143/81 and 71081/ 
82. The printing apparatus disclosed in each of 
these laid-open applications includes a printing 
data buffer and a form buffer and is advan- 
tageous in that when the same data are 40 
repeatedly printed, if form data has been trans- 
mitted once from a host computer and stored in 
the form buffer it is sufficient thereafter to trans- 
mit only printing data until the form is changed. 
That is, it is not necessary to transmit a combina- us 
tion of printing data and form data from the 
computer every time. Also, a printing pattern and 
a form pattern can be generated in the printing 
apparatus by transmitting simple codes only. 
This simplifies the processing at the host com- so 
puter side and reduces the amount of data that 
must be transmitted. 

In the prior art, however, there is a problem 
that m the case where a document comprising a 
number of sheets is to be produced with the ss 
same form and with some data which varies with 
every sheet and some data which is common to 
every sheet This situation requires the combina- 
tion of the varying or unique data and the 
common data to be transmitted for every sheet bo 
from the computer. As a result the time required 
for data transmission is prolonged and the effi- 
ciency of the transmission line is reduced. 

US-A-4 031 519 published 27.06.1977 teaches 
the repeat use of part of the printer page buffer es 
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character data but does not address the problem 
of combining short runs of repeated character 
data with long runs of repeated form overlay 
data. r 
An object of the present invention is an effi- 
cient and simple form overlay type document 
printing apparatus. 

Another object of the present invention is the 
reduction of duplicate data transmitted over a 
transmission line in connection with a form over- 
lay type document printing apparatus. 

Still another object of the present invention is 
to eliminate the multiple transmission of data 
which is common to a plurality of forms to be 
printed by a form overlay type document print- 
ing apparatus. 

According to one aspect of the invention, the 
apparatus defined in the second paragraph of 
this specification is characterised in that a repeti- 
tion character data memory is arranged to 
receive said repetition character data from eaid 
input data means; 

said printing pattern generator is arranged to 
receive repetition character data from said repeti- 
tion character data memory and to generate 
further character printing signals in response 
thereto; and 

a form pattern buffer is provided for combin- 
ing said form printing signals and said further 
printing signals to supply a selected sequence of 
combined form printing signals for a succession 
of documents. 

These and other ohjects, features, and advan- 
tages of the invention, as well as the invention 
itself, will become more apparent to those skilled 
in the art when considered in the light of the 
accompanying drawings wherein: 

Figure 1 is a block diagram of an embodiment 
of the form overlay type document printing 
apparatus of the present invention; and 

Figure 2 is an explanatory diagram of the 
operation of the apparatus of Figure 1. 

Figure 1 is a block diagram showing an 
embodiment of the printing apparatus according 
to the present invention. A transfer signal (Figure 
2) inputted into a printing apparatus from a host 
computer is classified into format designating 
data Fl, F2..., repetition data R1, R2... which do 
not change over plural pages, and printing data 
Al, X2.„ which change with every page or docu- 
ment, as shqwn in Figure 2. 

An input control section 1 discriminates format 
designating data, repetition data, and ordinary 
printing data or variable data, out of an input 
signal applied from a host computer, and causes 
a repetition data memory 3 and a variable data 
buffer 4 to store the repetition data and the 
vanable data, respectively. Each of the repetition 
data memory 3 and the variable data buffer 4 has 
the capacity for storing a page or document. 
Data corresponding to one line on the document 
are successively read out of the respective 
memories 2, 3 and 4. 

The format memory 2 stores in advance plural 
kinds of formats Fl, F2 The designated format 
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etnred In a form pattern butter t>. - 

Acharactercode read outof the repetrt.on data « 
m emory 3 is converted into a V^Sg^SX 

driver 10 drives a printer head 11. 

After the format designating data,! FT. ana ine 
reoetition data, R1. have been inputted into the 
rr^entioned P^^^g™^ 

S3SSSS££afte= . 

"Knough a thermosensitive line dot printer is 
used in this embodiment the presen invention 
can be achieved by using any type 
svstem such as electrostatic, ink jet. electro 

such as a line dot system, a dot matr.x system, 
^According to the present invention, as 

Sj cS documents and a part wh ch chang s 
with every document so that only ™J"™J™" 
Sa are transferred from the host computer 
unless the repetition data are changed. The 
respective data corresponding to every line of a 
documem are read out of a format memory, a 



repetition memory, and a variable dat^ buffer and 
apparatus. Thus, in comparison with the » conven 

time is reduced but the processing by the com 
puter can be simplified. 

Claims 

.. » r>« H rlav tvDe document printing 

1 - far reeling form data, repetition 

a format memory (2); 

a character data buffer (4); 

data rece1 '" . t to aid f orrn at memory (2), 
S^ 1 !*^ dS * said character da* 

"ffompattern generator (5) for gendrrtngform 
printing signals corresponding to said format 

charS pointing signals corresponding to sa.d 

Si± £ 2* d ° cums "* success,on 

documents, charactensed in that. 

a reDetition character data memory W) is 
arranged to receive said repetition character data 
from said input data means (1); arranHed 

said Drinting pattern generator (7) is arrangeu 

S2 further character printing s.gnals In 
■^r^^rWI-provl-^fcr-^ 

^^A^Sf' overlay type document printing 
» apparatus according to claim 1, charactensed by 
: P rffdrtSffiS n So) for controlling said 
prmtefnead (11) «» "-^TdS^JSSir^ 

60 apparatus ^cording to claim 2, characterised n 
thKd printer head (11) comprises a dot matrix 

Pr 4 nt Afo"rm overlay type document printing 
6S apparatus, comprising: 
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a printing data memory (4, 3) forstoring variable 
printing character data which is unique to each 
document to be printed and repetition printing 
character data which is common to each docu- 
ment within a first succession of documents to be £ 
printed; 

a format data memory (2) for storing format 
printing data defining a form to be printed on each 
document within a second succession of docu- 
ments to be printed, said second succession of u 
documents including said first succession of docu- 
ments; 

means (6, 8, 9) for combining said format 
pnntmg data, said repetition printing character 
data, and said variable printing character data to is 
produce print control signals corresponding to 
said format data, said repetition character data and 
said variable character data for each document to 
be printed; 

means {10, 1 1 ) for producing printed documents 20 
corresponding to said print control signals; and 

transferring means (1) for transferring to said 
printing data memory (4, 3) said variable printing 
character data prior to the printing of each docu- 
ment and said repetition printing character data zs 
prior to the printing of the first document in said 
first succession of documents and to said format 
data memory (2) said format printing data prior to 
the printing of the first document in said succes- 
sion of documents, 30 

characterised in that said transferring means is 
arranged to transfer new repetition printing 
character data to said printing data memory after 
the printing of said first succession of documents 

5. A form overlay type printing apparatus 35 
according to claim 4, characterised in that said 
printing data memory comprises a variable data 
buffer (4) for storing said variable printing charac- 
ter data and a repetition data memory (3) for 
storing said repetition printing character data. 40 

6. A form overlay type printing apparatus 
according to claim 5, characterised in that said 
combining means comprises: 

a printing pattern buffer (8) for receiving and 
storing said variable printing character data; 45 
m a form pattern buffer (6) for receiving, combin- 
ing, and storing said format printing data and said 
repetition printing character data; and 

an output buffer (9) for receiving, combining, 
and storing the contents of said printing pattern so 
Buffer (8) and said form pattern buffer (6). 

7. A form overlay type printing apparatus 
according to claim 6, characterised in that said 
transferring means comprises an input control 
section (1 ) connected to said format memory (2), 55 
said repetition characterdata memory (3), and said 
vanable character date buffer(4) and adapted to be 
connected to a host computer for the receipt of 

said variable printing character data, said repeti- 
tion printing character data, and said format so 
printing data therefrom. 

8. A form overiay data printing apparatus 
according to claim 7, characterised in that said 
producing means comprises: 

a print head (11); and es 



EP 0 131 966 B1 



a print head driver (10) for controlling the 
operation of said print head {11) in accordance 
with said print control signals. 

Patentanspruche 

1. Forrnularuberiagerungs-Druckvorrichtung 
zum Empfangen von Formuiardaten, Wiederhol- 
zeichendaten und variablen Zeichendaten von 
einern Hauptrechner und zum Erzeugen eines 
dementsprechenden Ausdruckes, wobei die Vor- 
nchtung umfaBt: 
einen Formatspeicher (2); 
einen Zeichendatenpuffer (4); 
eine Dateneingabeeinrichtung {1) zur Lieferuna 
von Formuiardaten, Wiederholzeichendaten und 
variablen Zeichendaten, die vom Hauptrechner 
empfangen wurden, sowie zur Lieferung von 
Formuiardaten en den Formatspeicher (2) und von 
fa/St Zeionandaten an den Zeichendatenpuf- 
einen Formuiarmuster-Generator (5) zum Erzeu- 
gen von Formulardrucksignalen entsprechend 
den im Formatspeicher (2) gespeicherten Format- 
daten; 

einen Druckmuster-Generator {7) zum Erzeugen 
von Zeichendrucksignalen entsprechend den 
variablen Zeichendaten; und 

einen Ausgabepuffer (9) zum Kombinieren der 
Formulardrucksignale mit den Zeichendrucksig- 
nalen, urn entsprechende Druckertreibersignaie 
fur jedes Dokument in der Foige von Dokumenten 
zu erzeugen, dadurch gekennzeichnet, dalS 

em Wiederhofzeichendatenspeicher (3) einge- 
richtet 1st zum Empfangen der Wiederholzeichen- 
daten von der Dateneingabeeinrichtung (1); 

der Druckmuster-Generator (7) eingerichtet ist 
zum Empfangen von Wiederholzeichendaten von 
dem Wiederholzeichendatenspeicher (3) und zum 
Erzeugen weitererZeichendrucksignale in Abhan- 
gigkeit hiervon; und 

ein Formularmusterpuffer (6) vorgesehen ist 
zum Kombinieren der Formulardrucksignale und 
der weiteren Drucksignale, urn eine ausgewShlte 
Folge von kombinierten Formulardruckzeichen zu 
liefern fur eine Folge von Dokumenten. 

2. FormularQberlagerungs-Druckvorrichtung 
nach Anspruch 1, gekennzeichnet durch 

einen Druckerkopf (11) und 

eine Kopftreiberschaltung (10) zum Steuern des 
Druckerkopfes (11), urn Druckmaterial entspre- 
chend den Drucktreibersignalen herzustellen. 

3. Formularuberlagerungs-Druckvorrichtung 
nach Anspruch 2, dadurch gekennzeichnet, daB 
der Druckerkopf (1 1 ) einen Punktmatrix-Druckkopf 
umfaist. 

u ^- ass ^° r ( mular£ > fa eriagerungs-Druckvorrichtung, 

einen Druckdatenspeicher (4, 3) zum Speichern 
yon variablen Druckzeichendaten, weiche fur 
jedes zu druckende Dokument spezifisch slnd, und 
von Wiederholdruckzeichendaten, weiche alien" 
Dokumenten innerhalb einer ersten Folge von zu 
druckenden Dokumenten gemeinsam sind; 

einen Formatdatenspeicher (2) zum Speichern 
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gedruckter Dokumente entsprechend den Druck 
^nTSaU^seinnchtung <1). urn vor fen, 
DruScen einesVen Dokumentes dj^j"" 
Druckzeichendaten und vo ' °™ 0 „ ookl » 
arsten Dokumentes In der ersten Folge von uoru 

nac'h Anspruch 4, dadurch gekennzeichnet, daB 

"^^ormularflberiagerungs^ruckyorrichtung 
nach Anspruch 5, dadurch gekennze.chnet, daB 
dteHnrfchtung zum Kombinieren umfaSt: 
einen oSokmusterpuffer (8) ™ 

te ein U enAusgabepuffer (9) zum Empfangen, torn- 

3ie Ubertragungseinrichtung einen mit dem For- 
matspeicher (2) verbundenen Eingabesteuerab- 
3STS! den Wiederholzeichendatenspe.cher 

nach Anspruch 7, dadurch gekennzeichnet, daB 
die Herstelleinrichtung umfaBt: 

SSSSS^« -™ steuern der 



Operation des Druckkopfes (11) entsprechend den 
Drucksteuersignaien. 

Revendications 

1 Appareil d'impression de documents du type 
formSre a renTplir. prevu ppur -cev^r des 
donnees relatives au formulaire, des aonnees 
relatives aux caracteres repetitifs et des donnees 
N atives aux caracteres variables en provenance 
dft ordfnateur principal et pour P'^reU 
document imprime leur correspondent. Upparell 
comportant: . 

une memoire (2) de formulaire. 

une memoire-tampon (4); de donnees relatives 

SKEJ52K^12SS SSR5 

2™Sia! rdSJa aux car.staras variables raeges 

^un^Srateur (5) de formulate pour generer 
des sfgnauTd'impression du formula re ^corres- 
nnndant auxdites donnees relatives au formulaire 
£St ladite memoire (2) de formu- 

l3i un oenerateur (7) de configuration depres- 
sion plur generer des signaux d^mpress.on de 
earaches correspondent auxdites donnees rela- 

' ti ^m^P^^^S!re 
nJr lesdits signaux d'impression du formulaire 
avects d aTts S s?gnaux d'impression des Parses 
pour produire des signaux P^ tes m d o ' m ^ e ,S 
0 correspondants pour chaque document de lad.te 
succession de documents, caractense 

en ce qu'une memoire (3) de donnees relates 
auTcaracteres repetitifs est concue Mpou. r«g 
lesdites donnees relatives aux caractere » rtpW 
« Sh en provenance desdits moyens (1) d entree 
^cTqSiedit generateur (7) de configurat*" 
rf'imnression est concu pour recevoir Jes donnees 
rJiEs aux caracteres repetitifs en provenance 
so deSememo^e (3) de Sonne* 

nnracteres repetitifs et pour generer d autres 
5^C«-on ^ caracteres en reponse a 

C 1n d ae n qu f une memoire-tampon (6) de formu- 

- Sp^krcs^M 

fe fo rmulaire pour une succession de documents, 
caracterise , , 

„ pt f " "omrr.ar.dar b ladlt. tat. <f„r,pnrr.ante (11) 
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de produire un document imprime correspondant 
auxdits signaux piiotes d'impression ponaant 

3. Appareil depression de documents du type 
formulae k rernplir selon la revendication % 
S^ e , e . n « « ue «b d'imprimante (11 5 
d? poS 6 d ' imprimante a ™trice 

4. Appareil d'impression de documents du tvDe 
formulafre a rernplir comportant: WP 

un* memoire (4, 3) de donnees d'impression to 
?kZ m ~ <5mor,se , r ,es donn ^s relatives aux carac- 
tSres d impression variables qui sont exclusives a 
chaque document Imprime et les donnees rela- 
tives aux caracteres d'impression repetitifs qui 
sont communes a chaque documentfaisant partie is 
d une premiere succession de documents a imprf- 

f n ™ S , m§m0ire f2) des don nees relatives au 
formulaire pour memoriser les donnees d'impres- 
TrZ^I formula j re ^issant un formulaK 20 
impnmer sur chaque document faisant partie 
d une seconde succession de documents a impri- 
rner, ladite seconde succession de documents 
mente^ W»™ succession de docu- 

des moyens {6, 8, 9) pour combiner lesdites * 
Hn^tt d , ,n :.P ression d " formulaire, lesdites 
rSfi ^f^ZL a ^ x d'impression 
repetitifs, etfesdites donnees relatives aux carac- 
teres d impression variables pour produire des so 
Hj£ aUX £ co " 1mand e d'impression correspon- 
2^ -'" ,n eS relatives a^formulaires, 
tlfo ^ ^nees relatives aux caracteres repeti- 
t fe et auxdrtes donnees relatives aux caracteres 
variables pour chaque document a imprimer; 3S 

des moyens (10, 1 1) pour produire des docu- 
ments imprimis correspondant auxdits signaux 
de commande d'impression; et 
des moyens de transfert (1) pour transferer a 

\liSL?T° ,r ? K ? de dontules d 'impression 40 
lesdites donnees relatives aux caracteres d'im- 
S^fl 0 " rr ab 'l S avant "mprawion de chaque 
document et lesdites donnees relatives aux carac- 
ri™Jr ,p L eSsi0n ™P*«tifs avant ('impression 
d i^ P ! mf f <jc ' clJmsnt d e 'adite premiere succes- as 
s.on de documents et pour transferer a ladite 
Sf' 2 ' de , s d °nnees relatives au formulaire 
avanH'ln,^"" 668 d ' impress i°n d « formulaire 
f^I lmpl 5 ss ', on du Premier document de ladite 
succession de documents, 

caractSrise en ce que lesdfts moyens de trans- 
h^LY °? n ? US pour trans «rer de nouvelles 
donnees relatives aux caracteres d'impression 
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repdtitifs a ladite memoire de donnees d'impres- 
sion apres I impression de la premiere succession 
des documents. 

5. Appareil d'impression de documents du tvDe 
formulaire a rernplir selon la revendication 4 
caractense en ce que ladite memoire de donnees 
d Impression comprend une memofre-tampon (4) 
de donees variables pour recevoir lesdites don- 
nees relatives aux caracteres d'impression varia- 
Dies et une memoire de donnees repetitives (3) 
pour recevoir lesdites donnees relatives aux 
caracteres d impression repetitifs. 

6. Appareil d'impression de documents du type 
formulaire a rernplir selon la revendication 5 
caractense en ce que lesdits moyens prevus pour 
combiner component: 

une memofre-tampon (8) de configuration d'im- 
Hn e „ S n S i« P °, U !, reCeV ° ir 9t ^^oriser lesdites 
vKles; caraoteres d 'fmpression 

une memoire-tampon (6> de formulafre pour 
recevoir, combiner et memoriser lesdites don- 
nees d impression du formulaire et lesdites don- 
tivls- * 3UX caracteres impression repeti- 

vnl n ^ mi ^° ire " tamp ? n de sort, ' s & P° ur reoe- 
i^" 8 ' et memoriser les contenus de 
ladite memoire-tampon (8) de configuration d'fm- 
SSSS^ * *°* m6moi ^pon° (6) de 

f n L A P Pare L l * nm P™«ton d e documents du type 
foTOulaire a rernplir selon la revendication 6, 
caractense en ceque lesdits moyens de transfert 
component une section (1J de commande d%£ • 

KL re l 3S 3 ad, %> m i moire (2 > dB Claire! a 
ladrte memoire (3) des donnees relatives aux 

(4) des donnees relatives aux caracteres variables 
et concue pour etre reliee a un ordinateur princi- 
pal pour en recevoir lesdites donnees relatives 
^nnS? 016 ,^ d ' in W°n variables, lesditS 
S 1 "^ re J a , t,va f au * caracteres d'impression 
font!!?™ donnees d'impression du 

8. Apparefi d'impression de documents du type 
formulaire a rampllr selon Ja revendication 7, 
caractense en ce que lesdits moyens de produc- 
tion component: K 

une tete d'imprimante (11); et 
J^ 0 '"^ P ! ,0t ! {10) de tete d'imprimante pour 
^m m «-" ^ 'ffo^nnernent de ladite tete 
5 a T™ a nt H { l V en aco . ord ave ° 'esdits signaux 
ae commande d'impression. 
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